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ARTICLE IV. ' 



INVESTIGATIONS 

UPON THE 

SUBJECT OF VACCINATION 

BY HORATIO ^ADAMS, M.D. 

OF wait3am. 



BEAD AT THE ANNUAL MEETING, MAY 26, 1868. 



Mb. President and Fellows of the Society: 

In accordance with our time-honored custom, we 
are assembled here to-day, from all parts of our Com- 
monwealth, to celebrate the anniversary of this our 
cherished Society, to perpetuate its existence, and, 
if possible, extend its boundaries, that its beneficent 
influences may be more widely felt and enjoyed, — 
to lay aside our professional toils and duties, to re- 
new our acquaintance, to indulge in the expression 
and interchange of kindly and social feelings ; in a 
word,, to keep bright that chain of friendship which 
binds us together, and makes us not only happier, 
but better men and better physicians. It gives me 
pleasure to extend to you a cordial and affectionate 
welcome. 

The sources of professional information are 
two-fold. The one is contained in the writings of 
our predecessors, and requires the student's first 
attention. The other is our own careful and well- 

30 



222 INVESTIGATIONS UPON THE 

considered observations, which may be termed the 
clinical part of the physician's education. It is here 
he acquires a practical acquaintance with the natu- 
ral history of diseases. The importance of this 
branch of medical education cannot be over-esti- 
mated. But if the student, I may say the physician, 
(for he must always be a student), has not already 
acquired a knowledge of the various departments of 
medical science, embraced in the medical literature 
of our predecessors, he will be incompetent to un- 
derstand the teachings which the bed-side would 
otherwise unfold to him. It has been wisely said, 
that " he who does not profit by the experience of 
the past, must always remain in his infancy." To 
no subject is this remark more applicable than to 
the science of medicine. What could we now know 
of this science, if the teachings of the past had not 
been made our own ? 

We certainly owe our predecessors a debt of gra- 
titude for the copious means of knowledge which 
they have transmitted to us. Have we not, then, on 
our part, a duty to perform to those who are to suc- 
ceed us? Shall we simply hand down to them 
what has been so liberally bequeathed to us? or shall 
we add to it, and give to it the impress of our own 
times? I conceive it to be the bounden duty of 
each one of us, to do the little that in him lies to 
extend the boundaries of medical science. This 
result cannot be attained without the untiring and 
successive labors of the many. The experience of 
no one man, however extensive it may be, is alone 
sufficient to accomplish, to any great extent, so im- 
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portent an object. Yet each one can do something. 
His investigations, if properly conducted, will make 
some addition to the accumulating mass. If he 
would diligently and accurately investigate some 
one subject, the result, small though it may appear 
to him, would, nevertheless, add to the increasing 
aggregate. 

It is this conviction, gentlemen, that we should 
all be co-workers in the accumulation of knowledge, 
rather than any conscious fitness or ability to lay 
before you any thing new, or essentially to advance 
our knowledge of medical science, that has impelled 
me to accept the honorable position, which the kind- 
ness of your officers has assigned to me for this hour. 

In carrying out this conviction, I must solicit 
your indulgence, while 1 lay before you some of the 
results of my investigations upon the subject of 
Vaccination.* 

The history of the discovery of vaccination, which 
had its origin about sixty years ago, is too familiar 
to you to require any notice at this time. A recital 
also of the zeal, industry and patient scientific re- 
search, which the immortal Jenner exhibited in con- 
nection with its discovery, of the calumny he endur- 
ed, of the opposition he encountered not only among 
the common people, but to some extent in the 
profession also, and of the triumphant success which 
crowned his untiring efforts, would be to repeat an 
oft-told tale, and could add nothing to his well- 

* Some of the statistics embraced in this discourse were used as the basis 
of a short address read before the Middlesex South District Medical Society, 
in April, 1857. 
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have been made with great care. The results I be- 
lieve to be perfectly reliable. 

Several years since, the writer vaccinated all the 
persons at that time in the employment of the Bos- 
ton Manufacturing Company, in Waltham, num- 
bering between five and six hundred. About 
this period there was considerable excitement in 
consequence of the prevalence of small-pox — 
several cases having indeed occurred in that vil- 
lage. Consequently none were opposed to receiv- 
ing the additional protection which a re-vaccina- 
tion might give them; and little or no objection 
was made to the accomplishment of the object. 

Directly from the arm of a healthy child, on the 
eighth day of the disease, I vaccinated, at each time, 
as many as could be conveniently examined on the 
subsequent third, fifth, eighth and tenth days. Vac- 
cinating with recent virus, I rarely failed to have it 
take effect. At the same time, a record was made 
of the name of each person vaccinated, and also the 
date of his 1 previous vaccination. This date could 
not always be ascertained with certainty. Some in- 
dividuals could not remember when they were first 
vaccinated ; but they could remember whether it 
was done in childhood or at a later period. By 
ascertaining the age, an approximation to the truth 
could always be made. The variations, if any, would 
be as likely to occur in one direction as the other. 
The appearances of each case were carefully noted 
down at the time of making the examinations, on 
the several days above indicated. The whole num- 
ber of cases vaccinated was 579 ; of this number 89 
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From the first table a second has been formed, 
showing the percentage of cases in each year termi- 
nating on each of the days therein indicated. In this 



* I have introduced into the above Table the entire record, as taken down 
at the time the observations were made — a portion only of which is used 
in this discourse. 
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table the disease is considered as having ended when 
the crust was formed, although inflammation, in 
some instances, still existed, but was declining. 

The table is to be read thus : six cases had been 
vaccinated one year, 33*33 per cent terminating on 
or before the fifth day ; 33-33 per cent, on or before 
the eighth day; and 33-33 per cent, on or before 
the tenth day, with inflammation around the crust, 
diffused and rough ; and so on with all the cases in 
each succeeding year. 
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To show concisely what changes have taken place 
in the protective power of the vaccine disease, within 
the space of twenty-five years, a third table has been 
prepared, in which the cases have been arranged in 
quinquennial divisions, so as to present at a glance 
the number of cases in each division terminating on 
the several days therein indicated. Those terminat- 
ing on the tenth day, are arranged in this, as in the 
last table, in two divisions (in the fifth and sixth 
columns), showing in the fifth column, those which, 
although passing on to the tenth day, did not present 
the appearances of the true disease. The sixth col- 
umn shows the number that did present most of the 
characteristics of the true disease. The table is to 
be read thus : — 48 cases had been vaccinated from 
one to five years ; 50 per cent, of thj^se terminated 
on or before the fifth day: 41-70 per cent, on the 
eighth day, and 8*33 per cent, on the tenth day in the 
fifth column ; and nothing is registered in the sixth 
column, or second division of cases, that extended to 
the tenth day ; and so on. 

Table III. 
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* 

By the last table it appears that, in the aggregate, 
52.45 per cent, terminated on or before the fifth day 
after vaccination; 38*57 per cent, on or before the 
eighth day, and 5'30 per cent, on the tenth day, 
with inflamed surface around crust, rough and irre- 
gular ; and 3*67 per cent, with a flat vesicle and an 
areola beginning to form. In the details, it also 
appears, that of those who had been previously vac- 
cinated from one to five years, 8*33 per cent, had an 
irregular termination on tenth day ; of those who 
had been previously vaccinated from five to ten 
years, 445 per cent, terminated irregularly on tenth 
day, and 5-44 per cent, on the same day, presenting 
the usual appearances of the true disease ; of those 
vaccinated from ten to fifteen years, 5*35 per cent, 
had an irregular termination on tenth day, and 2*97 
per cent, on the same day, with the regular appear- 
ances of the true disease ; of those whose vaccina- 
tion dated from fifteen to twenty years, 4-34 per cent 
had an irregular termination on tenth day, and the 
same per cent, terminated on the same day, develop- 
ing the outward appearances of the true disease ; 
while 7*69 per cent, of those who had been vaccinat- 
ed from twenty to twenty-five years, terminated on 
tenth day, but did not develope the characteristics 
of the vaccine disease. • 

In these tables I consider the susceptibility to the 
disease is indicated by the length of time which 
elapses, in each particular case, between the time of 
vaccination and the crusting of the vesicle. For 
instance, if the vesicle terminates on the fifth day, 
the individual shows much less susceptibility to the 
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disease, than he would do if the vesicle should pass 
on to the tenth day, before arriving at maturity. 

Thus it appears that of all the persons who un- 
derwent a second vaccination, less than nine per cent, 
seemed to show, as to the time of development, any 
great approach to the true disease. And those .who 
had been vaccinated from twenty to twenty-five 
years, did not show so large a percentage running 
on to the tenth day, as was shown by those who had 
only been vaccinated from one to five years. The 
least susceptibility seems actually to have existed 
among those whose vaccination was the most remote. 

The same general fact has been observed by 
others. Dr. Otto, a German physician, in a paper 
entitled, " Remarks on Small-pox, Vaccination, &c," 
says, that " of one hundred and eighty-nine persons 
who underwent vaccination a second time, twenty- 
one only seemed to give evidence of any great sus- 
ceptibility to the disease," — about 11 per cent. 
The same author further remarks, that " the small- 
est number of these is actually of those in whom the 
first vaccination was least recent." 

It appears, then, that the facts which have been 
adduced do not sustain the theory of the gradual 
elimination, by time, of the protective influence of 
the vaccine disease. On the contrary, they conclu- 
sively show that the susceptibility to the disease, 
under a second vaccination, is not greater at the 
end of twenty-five years, than it is at the end of one 
year. 

The second theory advanced, to account for the 
recent more frequent failure of the vaccine process 
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to protect the system against small-pox infection, is 
that the virus now in use has become deteriorated, 
in consequence of its frequent transmission through 
human bodies. 

No sufficient proof has ever been brought forward 
to establish the truth of this theory. Neither has 
it ever been satisfactorily shown, that the suscepti- 
bility to small-pox infection is any greater among 
those who have been recently vaccinated, than it is 
among those who underwent the operation half a 
century ago. Considerable difference of theoretical 
opinion, however, prevails upon this point ; — some 
contending that the transit of the vaccine lymph 
through successive subjects does materially dimin- 
ish its prophylactic power, while others, on the con- 
trary, maintain that by transmitting the virus 
through a series of well predisposed children, care- 
fully selected, it can be restored from an imperfect 
to a perfect state, and, with proper care, it can be 
retained indefinitely in that condition. We shall 
hereafter show, that from want of proper attention 
in the selection of suitable subjects to vaccinate, and 
proper vesicles from which to take virus, it may be, 
and doubtless often is, very much deteriorated. So 
far as we have been able to observe, if the lymph 
has been properly selected, and due care exercised 
in the choice of the person to be vaccinated, the 
vesicle has the same general and specific appearance 
now that it had thirty years ago. And the consti- 
tutional affection is believed to be as great now as 
it was then. 

The foregoing tables conclusively prove that the 
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virus has mot been enfeebled in consequence of its 
frequent transmission through human bodies, for 
they show that those who have been vaccinated but 
one year were not materially more susceptible to 
the disease, under a re-vaccination, than those were 
who had undergone the operation twenty-five years 
before. 

M. Bousquet* maintains that " by comparing the 
true vesicles, which we observe after vaccination in 
the present day, with the descriptions and drawings 
left us by the original authors, it will afford results 
not at all favorable to the notion of the degeneration 
pf . the vaccine virus, in consequence of its repeated 
transmissions through human bodies ; " and " on the 
whole," he continues, " there is no good reason for 
the opinion that the vaccine virus has lost any of 
its properties." But if, in its repeated transmis- 
sions through the human body, it has lost power, 
or suffered certain deteriorations impairing its ori- 
ginal efficacy, it should not, if it were true, be urged 
as an objection to vaccination,, since it can be so 
readily reproduced in all its original vigor. 

The fact is probably familiar to all, that within 
the last twenty years it has been shown that the 
cow-po^ can be produced by inoculating the cow 
with variolous matter. In the October number of 
the British and Foreign Med. Review, for 1839, 
may be found an account of Mr. Ceeley's experiment 
of inoculating the cow. Soon after this, in conver- 
sation with a gentleman, whom, in the words of 

* In a Report madelp the French Government, 



8UBJECT OF VACCINATION- 287 

another, I am privileged also to call my teacher, my 
physician, my friend, James Jackson, it was arrang- 
ed that the writer should repeat Mr. Ceeley's expe- 
riment as soon as pure small-pox matter for the pur- 
pose could be procured. A brief account of this 
experiment, the first, it is believed, that was ever 
performed in this country with successful results, 
may not be out of place here. 

On the 11th of January, 1840, I made several 
punctures with the point of a lancet ufcder the cuti- 
cle on the right labium pudeudi of two different 
cows ; none of the punctures were sufficiently deep 
to draw blood. Into each of them was introduced 
a pointed quill well deluged with variolous matter, 
and allowed to remain for half an hour. 

On 15th, the punctures were barely visible, but 
not apparently inflated. 

On 16th, two of the punctures made on the young# 
est cow were more distinctly visible ; in- drawing 
the finger over them, a slight hardness was* felt. 
None of the other punctures had inflamed. 

1 7th. These two punctures were more inflamed 
and a little raised, showing a pearly White, flat top, 
rather small. 

18th. Punctures larger than yesterday, and each 
capped with a pearly white, flat vesicle, with centre 
depressed. 

19th. The punctures (now vesicles) are enlarged, 
centres depressed. 

20th. Each of the vesicles is nearly four lines in 
diameter; surface pearly white, flat, with centres 
depressed, areola not formed, alight crust in centre. 

32 
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This P.M., end of ninth day of disease, punctured 
one of the vesicles ; found cuticle thick, spongy and 
breaking, like what is seen when a vaccine vesicle 
is early punctured on the arm. Vesicle distinctly 
cellular. Transparent lymph oozed from the open- 
ing, with which I charged twenty quills. Cow 
appears perfectly well. 

21st. No material change. 

22d. Vesicle larger and more full, areola form- 
ing. Dipped several quills to-day ; lymph pellucid. 
Drs. J. D. Fisher, C. Putnam and Gregerson exar 
mined the case to-day. 

23d. Crust forming rapidly, areola somewhat in- 
creased in extent, three-fourths of an inch in diame- 
ter, round and regular, and somewhat raised above 
surrounding skin. Cow eats as usual. From this 
date disease rapidly subsided; a very dark crust 
was soon formed. On 27th, Drs. Fisher and Put- 
nam brought me virus taken from a child vaccinat- 
ed on the 21st instant, with the matter taken from 
this cow. The vesicle, as they both affirmed, exhi- 
bited the characteristic marks of the true cow-pox 
on the sixth day of the disease. Many persons were 
subsequently vaccinated with matter taken from this 
cow, and in every instance the true vaccine disease 
was the result. 

This discovery of the identity, or rather, I should 
say, this proof of the identity of the vaccine and va^ 
xiolous diseases, is the most important fact observed 
in relation to the cow-pox, since the original disco- 
very of Dr. Jenner. For if any doubt should ever 
arise as to the genuineness of the virus in use, or if 
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it should at any time be lost, as it frequently may 
be in certain localities, and small-pox make its ap- 
pearance, it can be reproduced with certainty by 
inoculating the cow with small-pox virus. 

Much more evidence, if necessary, could be ad- 
duced from the writings of distinguished physicians, 
both in England, on the continent, and in our own 
country, to prove how groundless is the theory, that 
a deterioration has taken place in the efficiency of 
the vaccine virus in use at the present day ; but I 
will not occupy your time any longer on this point, 
but pass to the consideration of the third assigned 
cause of the failure of the vaccine process, to pro- 
tect against small-pox infection ; which is, that the 
operation is not always perfectly performed : either 
the virus is taken at an improper time, or from an 
imperfectly developed vesicle, or is inserted into 
the arms of those who are otherwise so far diseased 
as to prevent its proper development. 

In this cause, I have no doubt, we shall find a 
very prolific source of the evil complained of. A 
very able writer, in No. XIII. of the British and For- 
reign Medico-Chir. Eeview, uses the following lan- 
guage : " That the indiscriminate vaccination, which 
has been practised in this country (England) by 
ignorant and unqualified persons, with little or no 
regard to the condition of the subject, or to the 
character and progress of the vesicle formed, is to be 
regarded as one of the main causes of the frequent 
failure of the vaccine process, we are fully con- 
vinced." In our own country, from the mistaken 
notion that vaccination, however performed, affords 
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complete immunity from small-pox infection, the 
performance of the operation very naturally, from 
its extreme simplicity, in many instances fell into 
the hands of ignorant and unprofessional persons, 
as schoolmasters* ministers, &c. Even fathers and 
mothers of families, setting aside the claims of ex- 
perience and skill, conceived themselves competent 
to vaccinate their own children. Then, again, the 
saving of expense has, we have no doubt, led many 
to resort to this method of self-vaccination ; and even 
among those who prefer to have the operation en- 
trusted to competent hands, there is frequently a 
manifest unwillingness to remunerate the physician 
for any after examination into the character of the 
disease. Are we not, from this cause, sometimes 
almost forced to neglect the subsequent observation 
of the case 1 So long as so much looseness attaches 
to the operation, we must expect to see much im- 
permanence of protection. 

A schoolmaster, a minister, or a parent, may be 
competent to perform the simple operation of vac- 
cination ; but what can they be expected to know of 
the characteristics of the true disease, or how should 
they know when a vesicle is in the most perfect state 
for yielding a virua which would be sure to produce 
a true protective influence in another % And would 
they not be still less capable of judging when the 
recipient's state of health was such as to insure the 
most perfect development of the disease ? 

Are we not ourselves sometimes in fault in these 
matters] Are we always sufficiently cautious to 
draw our virus from none but perfect vesicles ? Do 
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we always observe accurately their anatomical de- 
velopment, and are we always informed in respect 
to the essential constitutional effects ? And then, 
again, matter taken from a perfect vesicle at too 
late a period, will produce a spurious disease ; pus 
will be so far mixed with the lymph as to produce, 
when introduced into the arm of another, an inflam- 
ed sore, and a pustule, which will exert but a very 
feeble if any protective influence on the recipient. 

It is to be lamented that very respectable practi- 
tioners are too often careless in drawing their vac- 
cine lymph from imperfectly developed cases, and 
also too negligent in watching the disease through 
its natural stages, so as to ascertain whether it passes 
through them perfectly. Hence so many cases in 
which the patient considers himself secure, when he 
is not so. 

In England vaccination is more loosely done than 
here. Many vaccinate themselves* or have the ope- 
ration performed by incompetent persons^ who are 
regardless alike of the state of health of the recipi- 
ent, and of the character of the vesicle and the phy- 
sical condition of the person from whom the virus 
has been drawn. Mr. Marson, resident surgeon of the 
Small-pox and Vaccination Hospital, London, in the; 
very able analytical examination made by him of all 
the cases admitted to that Hospital for sixteen yeafs, 
says, that " the protective influence of vaccination 
varies in degree according as it has been perfectly 
or imperfectly performed." And in his letter to the 
Board of Health, published in their report made by 
order of government, he also shows that the danger 
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of post-vaccinal small-pox is chiefly determined by 
the badness and insufficiency of their vaccination. 
He considers that the appearance of the cicatrices 
after a series of years, is the best evidence we can 
have of the perfection of vaccination. He describes 
a good vaccine cicatrix, as " distinct, foveated, dot- 
ted, or indented, in some instances radiated, and 
having a well, or tolerably well-defined edge." An 
indifferent cicatrix is " indistinct, smooth, without 
indentations, and with an irregular and ill-defined 
edge." 

An able writer in a recent number of the British 
and Foreign Medico-Chirurgical Review, says : " We 
are rather inclined to ascribe any diminution of pro- 
tective influence of the vaccine process, as due to 
personal carelessness in the selection of lymph, and 
the choice of cases, where lymph, for example, has 
been taken from a local vesicle developed in the 
absence of essential constitutional effect, and where 
not only the lymphy contents were impotent, but 
the anatomical development of the vesicle was at 
the same time incomplete or imperfect." Dr. Henry 
Ancell, of London, in reply to specific questions put 
by the General Board of Health, says : " One cause 
of imperfect vaccination is carelessness in the ope- 
ration, by the use of foul or blunt instruments, pro- 
ducing an irritative wound, and modifying the spe- 
cific influence by phlegmonous or erysipelatous in- 
flammation. The vaccine vesicle runs a modified 
course ; the lymph has a tendency to become quick- 
ly sero-purulent ; the size, shape and tint of the 
areola present shades of difference obvious to a prao 



J 



SUBJECT OF VACCINATION. 243 

tised eye, but I believe often overlooked by the 
careless operator." 

As a proof that vaccination should always be 
thoroughly and accurately performed in all its de- 
tails, from the selection of the virus to the perfec- 
tion of the disease, it is necessary only to refer to 
the army reports both of England and our own 
country. From the statistical report of Dr. Balfour 
upon the state of the British Army and Navy, where 
vaccination is always systematically performed, be- 
fore the men are mustered into service, it appears 
that, during the eight years which the statistics 
cover, of the total number of soldiers (1,125,845), 
only 745 cases of small-pox occurred, or less than 
one-fifteenth of one per cent., or about one in 1550 
persons ; and among the whole number of sailors 
(363,370), there were 417 cases of small-pox; or 
about one in 900 persons. Also among the boys in 
the Military Asylum, who are all vaccinated, or have 
had small-pox, there h&Ve been 39 cases of small- 
pox and four deaths in 31,705 persons. It also ap- 
pears that almost as many of these cases occurred 
in boys who had had small-pox, as among those 
who had been simply vaccinated. All the four 
deaths were in boys who had had small-pox. In 
the British army, vaccination is probably as accu- 
rately performed, in all its details, as in almost 
any other place on the globe. The result is, that 
less than one-fifteenth of one per cent, contract 
small-pox, and that in a very mild degree ; while the 
subjects, on whom the observations were made, were 
frequently exposed to it under its most virulent 
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forms, in all climates, and often under a strong epi- 
demic influence. 

The same is true in our own army. The regula- 
tion in regard to vaccination is very positive, and 
most rigidly enforced. Every recruit is vaccinated 
before he joins his regiment. The result is, as Dr. 
Porter, one of the Army Surgeons, in his surgical 
notes of the Mexican war, writes, that "in the 
whole course of my service in the regular regiments 
of the army, from the extreme North to the tropics, 
I have never seen a case of variola or varioloid in 
man, woman, or child ; and the only cases of this 
disease I have ever seen, were among the irregular 
troops, and persons over whom we had no control." 

We have examined the three causes usually as- 
signed to account for the imperfect protection afford- 
ed by vaccination against small-pox infection. We 
have shown that the theories of the gradual elimi- 
nation of the protective power of the disease by time, 
and the deterioration of the virus now in use, are 
entirely without foundation. And we have endea- 
vored to show, not only by our own observations, 
but also by those of others, that it arises principally 
from the faulty and imperfect manner in which the 
operation has been too often performed. 

There is no question that there are other circum- 
stances which sometimes influence or alter the cha- 
racter and protective power of vaccination. For 
instance, if a child receives it while teething, or la* 
boring under any disease, there is good evidence for 
the belief that the vaccine disease will often be very 
much more imperfect than if the operation had been 
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performed when the child was in good health. Dr. 
Otto, an author already quoted, says : " From a very 
long and extensive practice, I am satisfied . that the 
agency of cow-pox virus may be counteracted, not 
only by fevers, and other pyrexial diseases, but also 
by a very nervous and irritable state of the body. 
The period of dentition is likewise unfavorable to 
its success." There are probably very few practi- 
tioners who have not experienced difficulty in pro- 
ducing the disease effectually under these circum- 
stances ; and should they be so indiscreet as to take 
matter from persons 'thus vaccinated, it would not 
always produce the most perfect development of the 
disease in another. 

The susceptibility to small-pox appears also to be 
increased during certain periods of an individual's 
life. This increased susceptibility seems not to be 
so much due to any deterioration or elimination of 
the protective power of the vaccine disease, as to 
some physiological changes which take place in the 
system during the period of maturation, for after 
this process has been completed, the susceptibility 
disappears, and the original " protectedness," as it 
is sometimes called, of the individual, becomes re- 
established. I cannot better express this fact than 
by quoting Dr. Marson's statement. I will remark 
that Dr. Marson is the Resident Surgeon of the 
Small-pox and Vaccination Hospital, London ; and 
that his observations are founded on many thousand 
cases of which he has kept accurate notes. His. 
statement reads thus : " But few patients under ten 
years of age have been received with small-pox after 
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vaccination. After ten years the number begins to 
increase considerably, and the largest admitted are 
from the decennial period from the age of fifteen to 
twenty-five ; and, although progressively diminish- 
ing, they continue rather large up to thirty ; and 
from thirty to thirty-five, they are nearly the same 
as from ten to fifteen ; but as in the unprotected, at 
this period of life, the mortality is doubled, showing 
the cause to be, probably, as much or more depend- 
ing on age and its concomitants as on other circum- 
stances. In still further advanced life, the rate of 
mortality will be seen to increase also, as in the un- 
protected state ; but this tendency may be in a con- 
siderable degree counteracted, there is but little 
doubt, by giving more attention than has hitherto 
generally been given to the perfection of the process 
of vaccination." We cannot suppose that the pro- 
tective power of the vaccine disease is in any way 
suspended during this period of life, and then re- 
newed at its expiration. We should rather believe 
that during this active stage of all the physical 
powers, the protection for the time was partially 
over-ridden, or, in other words, that during this stage 
of physical activity, the early vaccination was insuffi- 
cient to keep pace with such rapid development, but 
at maturity it again assumed its control, and the 
original equilibrium was re-established. A re-vac- 
cination at the age of ten or twelve would, in all 
probability, cover the increased susceptibility inci- 
dent to this period of active physical development 

The protective power of the vaccine process ap- 
pears also to be influenced by the number of vesi- 
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cles. Some recent observations go to show, that the 
protective power of this disease is somewhat in pro- 
portion to the number of vesicles formed in the in- 
dividual ; and it is alleged that the constitutional 
effect is also in the same ratio. Mr. Marson noted 
the protective effect by the number of cicatrices. 
Thus, of those who had small-pox after vaccination, 
and showed but one cicatrix, 7 1-2 per cent died ; 
of those with two cicatrices, the mortality was 4 per 
cent ; those with three cicatrices, the average mortali- 
ty was 1 3-4 per cent. ; and of those who had four 
cicatrices, the average mortality was only 3-4 of one 
per cent. Others have observed similar facts, which 
seem to prove that the susceptibility is diminished 
as the number of cicatrices is increased. Should we 
not then establish the prophylactic power of the dis- 
ease more perfectly if we uniformly introduced into 
the system, by an increased number of punctures, 
more of the vaccine matter than is usually thought 
to be sufficient simply to produce an outward devel- 
opment of the disease % There is no question, in my 
mind, that the degree of protection, which every one 
experiences from vaccination, is in exact proportion 
to the specific constitutional effect produced. 

There is scarcely a doubt that something of the 
kind is true of small-pox. From the limited obser* 
vations I have been able to make, it appears to me 
there is strong presumptive evidence, though not 
amounting to positive proof, that those who receive 
small-pox by inoculation ar§ not as perfectly protect- 
ed from a subsequent attack of the same, as those 
who take it in the natural way. When it is re* 
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ceived into the system in the latter manner, we know 
it is much more virulent, the pocks are more numer- 
ous, and the constitutional disturbance is much 
greater, than when it is produced by inoculation. 
Is not this to be accounted for, on the ground that 
a much smaller amount of the poison is introduced 
in this artificial mode of producing the disease, than 
finds its way into the system when small-pox is con- 
tracted by freely breathing an infected atmosphere ? 
Yet sufficient poison, in the former instance, is in- 
troduced to cover, in a great majority of instances, 
all subsequent liability to the disease, except per- 
haps under strong predisposing circumstances. 

It is not my purpose, on this occasion, to enter 
upon the discussion of the question of the relative 
amount of disease produced by inoculation, as it is 
now performed, compared with the same disease pro- 
duced by direct exposure to its contagious influence. 
I have only thrown out the hint, in the hope 
that some one may give to the subject the inves- 
tigation which its importance demands. 

Is post-vaccinal small-pox relatively any more fre- 
quent, in fact, than small-pox after inoculation? 
Our observations have led us to the conclu- 
sion that when, from the examination of the 
cicatrices, there is good evidence that vaccination 
has been properly performed, it is not compara- 
tively any more frequent, than second small-pox. 
It should be remembered that with us, at the present 
day, the opportunities of observing secondary small- 
pox are very limited, from the fact that there are 
comparatively very few persons who have had the 
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primary disease. A careful examination, however, 
of the writings of others on the subject, from the 
time of Jenner to the present day, conclusively 
shows this statement to be true. I have time to re- 
fer, very briefly, to a few only of these authorities. 

Dr. Ring, who wrote on cow-pox near the com- 
mencement of the present century, conclusively 
proves that second small-pox is very far from being 
rare. He does not, however, draw any comparison as 
to the relative frequency of this and post-vaccinal 
small-pox. But a report on this subject was made 
to this Society, in 1808, by a distinguished member,* 
who at the end of half a century from that day, 
honors us by his presence at this anniversary, in 
which he comes to the conclusion, that persons who 
undergo the cow-pox are thereby rendered as inca- 
pable of being affected by the virus of small-pox, as 
if they had undergone the latter disease. Dr. Bar- 
ron, in his report on vaccination, made to the Pro- 
vincial Medical and Surgical Association, says, " the 
cases of small-pox occurring after vaccination are 
scarcely, on the whole, more in number than those 
occurring after a previous attack of small-pox, and 
the resulting mortality so small, in the partially pro- 
tected cases, as to be of little or no account in the 
general mass." 

Sir Henry Halford, President of the Royal Col- 
lege of Physicians, in an official report made to the 
home department of his own government, uses the 
following language : — " Of an equal number of per- 

* This report was nominally made by a committee, but was understood to 
be the work of the chairman, Dr. James Jackson. 
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sons vaccinated and inoculated, only so many of the 
former will be capable of taking the small-pox after- 
wards, and that in a safe degree of the disease, as 
are found to die of the latter." That is, as many 
will die of small-pox received by inoculation, as will 
take small-pox after vaccination. 

Small-pox by inoculation is not, then, a perfect 
protection against a recurrence of the disease ; and 
when it does appear a second time, it is often violent 
in character, and not unfrequently fatal in its re- 
sult. Instances have indeed occurred where persons 
have died from a third and even a fourth attack of 
it. On the other hand, it must be admitted that 
there are those who do not receive perfect protection 
from vaccination ; but if small-pox appears in these 
partially protected cases, it is in a very mild form, 
and comparatively of very little moment. 

We are inevitably brought to the conclusion that 
the protective power of the vaccine disease is the 
same now as at any former period of its history, and 
that any apparent deviation from this, which may 
have, from time to time, shown itself in the more 
frequent occurrence of small-pox after vaccination, is 
not to be attributed to any deterioration in the agent 
itself, but to the neglect of proper care in its appli- 
cation. 

How is this want of proper care in the applica- 
tion of the vaccine virus to be obviated % We shall 
very briefly enumerate some of the more prominent 
means which have occurred to us. 

1st. None but persons properly qualified should 
be allowed to perform vaccination. This, I am 
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aware, is not under the direct control of the profes- 
sion. Individual members can do no more than ad- 
vise the employment, in all instances, of persons 
fully competent to perform the operation, and point 
out the evil consequences of deviations from this 
course. 

2d. Every physician, when called upon to per- 
form vaccination, should make it a part of his duty 
always to examine each case, as often as may be 
necessary, to satisfy himself that the disease has been 
properly developed. To enable him to do this, he 
should consider this attention to the progress of each 
case, as coming under the head of professional ser- 
vices ; if we treat the subject as one of importance, 
the people will soon learn to take the same view 
of it. 

3d. Great care should always be exercised to 
take the virus from none but perfectly developed 
vesicles, possessing the characteristics of the true 
vaccine disease. To this end, physicians should 
study thoroughly the natural history of the disease, 
and accurately observe it through all its stages ; they 
should watch carefully the anatomical development 
of the little cells, which indicate, more certainly per- 
haps than any other one thing, the true character of 
the vesicle. 

4th. The existing state of health, and the age of 
the person, have much to do with the proper devel- 
opment of the vesicle. When these are at any time 
in fault, a re-vaccination should be resorted to at the 
earliest practicable period. 

5th. Number of vesicles. It has been shown, 
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that those persons who have three or more cicatri- 
ces are more perfectly protected, than those who 
have but one. In this country, we have generally 
been satisfied if we produced but one, or at most two 
good vesicles. Many high authorities recommend 
not less than three, and some even more than that. 
In the present state of our knowledge, we should 
hardly be satisfied with less than three well devel- 
oped vesicles. Then, again, it is a question, whether 
the protection ordinarily afforded to the individual 
may not be impaired by drawing the virus from 
these vesicles. It certainly should not be taken 
from more than one of them. These are questions 
of great importance, as has already been shown, 
and certainly require more accurate investigation 
than has yet been bestowed upon them. 

On the question of frequent or occasional re-vac- 
cination, Dr. Marson, in the paper from which we 
have already repeatedly "quoted, says, " It probably 
does not afford the same amount of protection that 
the first vaccination, well performed, does. The 
great object to aim at is, to vaccinate well in in- 
fancy. This should be looked upon as the sheet an- 
chor ; and therefore a careless vaccination should be 
deprecated at all times, practised under the belief 
that if it fails to take effect properly, it will be of 
no consequence, as the operation can be repeated. 
By such proceeding, the vaccination often takes 
effect badly, and will never afterwards take effect 
properly." 

Our own observations have led us to the follow- 
ing conclusions, viz. : that it is of the utmost im- 
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portance that the first vaccination should be per- 
formed with great care ; that if the susceptibility to 
receive small-pox is once extinguished in the system, 
it remains so, and re-vaccination is superfluous. In 
order that we may be sure that this susceptibility is 
extinguished, vaccination should be repeated so long 
as it produces any specific effect ; especially should 
it always be repeated when the first operation has 
been performed at an early age, during dentition, or 
when disease of any kind, or a diseased diathesis, ex- 
isted. Then, as so much looseness in the manner of 
performing vaccination, and in the selection of the 
virus, has been shown to exist, it would be well al- 
ways, as a matter of precaution, to re-vaccinate all 
who may at any time be directly exposed to small- 
pox. If this be done, on or before the fifth day af- 
ter exposure, it will usually take precedence of, or 
essentially modify, that disease. This precautionary 
measure would, we believe, be entirely unnecessary, 
could we be perfectly satisfied that the above pre- 
requisites had been strictly observed. 

Gentlemen, I have; as briefly as circumstances 
would allow, presented to you the result of my in- 
vestigation of certain questions in relation to the 
vaccine disease. Other questions of equal impor- 
tance demand further examination, but could not be 
brought within the compass of this address. I trust 
some more able hands will perform this service. 

I cannot conclude this discourse without an allu- 
sion to the events of the past year. Each of these 
anniversaries brings fresh accessions to our fraterni- 
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ty, and reminds us of others whose work is done. 
Since our last meeting, some, who cheered us then 
by their presence, have ceased from labor among the 
living. Some in ripe and honored age ; some in 
the meridian of life and successful duty ; others at 
the threshold of a career, bright with hope and 
promise to themselves and others. They have laid 
down the armor ; we wear it still. May their ex- 
ample stimulate us to renewed efforts to alleviate 
the sufferings of humanity, and to prepare ourselves 
for that change which awaits us all ; so that when 
we are called upon to bow before disease, from which 
it has been the labor of our lives to rescue our fel- 
low beings, we may be able to do it with submission 
and hope, and leave examples worthy to cheer and 
guide those who enter into our labors. 
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This is a truly valuable discourse. Partaking more of the 
character of a scientific paper than of an oratorial effusion, it re- 
cords, in a manly and unassuming style, important results of per- 
sonal observation and actual experiment. Its appearance is not 
untimely, for it is not a little remarkable that a subject so nearly 
within the range of demonstration, should, after the lapse of more 
than half a century, continue to give occasion for so great differ- 
ences of opinion and such prolix discussions. Some very san- 
guine practitioners would still have us believe that vaccination 
" well performed," that is to say, performed by themselves, is in 
every instance an unfailing and complete protection. Others, in 
distrust of the experience of so many years, seem to fear its gra- 
dual loss of efficacy, and begin to advocate, more or less boldly, a 
return to variolous inoculation. While the larger number, be- 
tween tnese two extremes, appear to be greatly disturbed, from 
time to time, by the speculations^ of some new theorizer, attempt- 
ing to show, amongst other things perhaps, that the vaccine pro- 
tection is gradually eliminated by time or the normal changes in 
the constitution of the individual, so as to render re-vaccination ne- 
cessary after three, five, seven, ten, or more years, according to his 
own peculiar fancies. The discourse before us will do much to 
settle the opinions of the undecided, and will give all, who may 
carefully study its pages, a surer foundation for rational practice. 

Notwithstanding the prevalent obscuration, it seems to us that the 
gist of the whole matter may be expressed in a very few words. 

Smallpox is an infectioust disease. Some individuals, as in 
other infectious diseases, enjoy a natural exemption, and, however 
much or frequently exposed, go through life without contracting it. 
Others may suffer from repeated attacks. The number liable to 
a second or a third attack of smallpox, is much greater than is 
generally supposed. 

* Investigations upon the subject of Vaccination ; being the Annual Discourse read before the 
Massachusetts Medical Society at the Annual Meeting, May 26, 1858. By Horatio Adams, M.D., 
of Walt ham. Med. Com. Mass. Med. Society. Second Series. Vol. V., Part IV., Article IV. 
Pp. 221-254. 

t Contagious, if any one chooses— we prefer infectious. 
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Vaccine disease is the result of smallpox infection communi- 
cated to the cow. 

As these diseases are identical, it is easily seen why the one, 
and that the milder of the two, may be substituted for the other ; 
though it is not unreasonable to conclude that the modified form 
may be less effective in protective power as it is less violent in 
other manifestations. Moreover, by the usual method, it is forced 
upon the system prepared or unprepared, as the chance may be, 
whereas the disease itself, in the "natural way," never makes its 
attack unless the system be ready for it. 

Once protected, the individual is always protected. It is con- 
trary to analogy, experiment and experience to suppose otherwise. 
If an individual can receive smallpox a second time in any degree 
of severity, to such a degree at least may he receive a second vac- 
cine disease. This may happen within a few months after the 
first reception, as we have had repeated opportunities to witness, 
as well as after a longer interval. 

Re-vaccination is necessary only to ascertain the amount of pro- 
tection afforded by the first insertion. The sooner this is resort- 
ed to, the less the chance of an incursion of severe smallpox, or 
varioloid. It should be repeated until it ceases to- take effect. 

These positions are of course based upon the supposition that 
vaccination has been " well performed," and not upon incorrect 
diagnoses or spurious cases. We have maintained them for many 
years, and believe them to be in accordance with all observed facts. 
They receive additional strength from the discourse before us, 
from which we propose to make a few extracts, and to offer a few 
comments. 

" It must be admitted," says Dr. Adams, p. 225, " that the opera- 
tion [of vaccination] has in some few instances been of no avail." 
But the same thing is true of smallpox itself, a single attack of 
which has not, in every instance, saved the individual from a se- 
cond, and that too of even fatal severity. This fact should no 
more be urg^d against the protective powers of the one disease 
than of the other. In this respect these diseases seem to us no 
exception, as Dr. Adams intimates, p. 227, to the general law ap- 
plicable to "measles, scarlet fever, chickenpox," Ac, all of which 
are not infrequently " produced a second time in the same indi- 
vidual." To this circumstance, and not to the supposition that 
" time gradually eliminates from the system the prophylactic pow- 
er of the vaccine disease," is to be attributed the occurrence of 
varioloid after vaccination. To proofs already sufficient, one 
would think, for the most skeptical, Dr. Adams has added a valua- 
ble " series of observations which have been made with great 
care," and faithfully recorded, pp. 228 — 234. From these, his 
own cases, he draws the following conclusions : — " It appears, then, 
that the facts which have been adduced do not sustain the theory 
of the gradual elimination, by time, of the protective influence of 
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the vaccine disease* On the contrary, they conclusively show that 
the susceptibility to the disease, under a second vaccination, is not 
greater at the end of twenty-five years than it is at the end of one 
year." 

The theory that the virus now in use has become deterio- 
rated, is also demolished by actual experiments — a good work, 
truly ; though for many, a work of supererogation. For, as Dr. 
Adams remarks, p. 235, " no sufficient proof has ever been brought 
forward to establish the truth of this theory." To render his evi- 
dence undeniable, Dr. Adams (and in this he was the first, if not 
the only, successful experimenter in this country) repeated the ex- 
periment of communicating the smallpox to a cow. He then made 
use of the vaccine lymph from the disease so induced. The his- 
tory and results of these experiments, in which we took an active 
interest at the time of their performance, are detailed on pages 
137 — 139 of the discourse, and they "conclusively prove that the 
virus has not been enfeebled in consequence of its frequent trans- 
mission through human bodies." Moreover, they afford the con- 
solatory reflection that " it should not, if it were true, be urged 
as an objection to vaccination, since it can be so readily repro- 
duced in all its. original vigor." 

Dr. Adams next proceeds to the consideration of the causes of 
the occasional failure of the vaccine process to protect against 
smallpox infection ; devoting the subsequent ten pages of the dis- 
course to an exposure of these causes, and to suggestions for their 
removal. These suggestions are grouped under the heads of " pro- 
perly-qualified " operators, "attention to the progress of each 
case," "virus from none but perfectly-developed vesicles," "the 
health and the age of the person," and the "number of vesicles." 
They are such as every rational practitioner will desire to be 
guided by in every case under his care — that he may not, by any 
possibility, incur the consciousness of even the slightest remissness. 
Yet we are more than half inclined to believe that too much stress 
is often laid on some of the alleged sources of post-vaccinal vari- 
ola. Army statistics, like those quoted in the discourse, do not 
show more proportional cases of second vaccine disease in the 
troops than in others, and yet soldiers are usually taken from 
classes where the first vaccination is most likely to be carelessly 
performed. The truth is, and the same may be said of inoculated 
variola, that a certain proportion, however carefully vaccinated, 
will fail to receive all the hoped-for protection ; and this is simply 
because the vaccine process is not a natural process, and can never 
be expected to have all the protective power, no more than all the 
severity and other characteristics of the natural disease taken in 
the natural way. 

The selection of proper virus is urged by all as of the greatest 
importance. Yet, most writers intimate that it is regarded by 
operators with seeming indifference. The condition, health, good 
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